The abnormality of the circulation has also been emphasized particularly by Namias (1963) and O'Connor (1963) .
The diagnostic calculations indicated an exchange of kinetic energy from the zonal flow to the eddies for this winter period.
As has been found, this exchange mechanism is usually in the opposite direction.
Since the zonal kinetic energy showed no sign of decreasing in strength during January 1963 [Wiin-Nielsen (1964) ], the energy was evidently supplied through some other mechanism.
The rate of change of zonal kinetic energy, K , the rate of frictional dissipation of zonal kinetic energy, was not calculated, but it is reasonable to assume that it must have acted as a sink of
Due to the fact that the calculations are performed over a portion of the atmosphere only, vertical and lateral boundary terms,
S(KA) , appear in equation (1). The present investigation is
an attempt to estimate these terms together with the complete expression for
The omega-equation in the following form has been used:
Here To is the Coriolis parameter at 45 N, \ is the horizontal wind vector, r is the vertical component of the absolute vorticity and r % is a measure of the static stability:
-5-Here e is the potential temperature and is the air density.
0-
has been treated as a function of pressure only. Furthermore the stream function was obtained from
The surface frictional stress components, and , have been approximated by a method described by Mesinger (1965) .
(0 was set equal to zero at 0 = 0 and at the ground. Here ^ is the pressure at the ground, and this field was taken from the paper by Berkofsky and Bertoni (1955) . The zonally averaged meridional wind was obtained from the resulting QU -fields through use of the continuity equation
where 1 0r7 = 0 at c>= 90 0 N. Table 1 is a summary of the results obtained from the 0000 GMT data for January 1963 using the 850, 700, 500, 300 and 200 mb -6-geopotential height analyses. Terms 1 through 5 represent the five integrals in order of appearance in equation (2), and terms 6 through 11 represent those of equation (5). Columns WBD represent the results obtained by Wiin-Nielsen, Brown and Drake (1964) . Note that here we have furthermore included the results obtained from the objective analyses of the same pressure levels produced by the U.S. Air Force
Global Weather Central. All units are in 10 kj m sec cb .
The values given in Table 1 From the values presented in Table 1 it is evident that the more complete estimate of (K,-j) in the two sets of analyses. However, in this respect significant differences, due to analysis differences, can be found on particular days of this month. The differences between the earlier and the present calculated values for term 1 are due to the presence of the velocity potential in the wind components in the present study.
The major result of this study which should be noted is that the total estimated boundary influences obtained from both sets of data are sufficiently large to compensate for the exchange of kinetic energy from the zonal flow to the eddies. One may ask if the opposite result might be observed for a period where there existed a change (+ 7.93 x 10 kj m sec cb ). Table 1 Results of the various components comprising E(KE,KZ) and B(KZ) of equations (2) and (5) 
